1. Importance of the Na / Ca -exchanger for the genic mice (TR) that overexpress the Na / Ca -ex-
cause (1) a diastolic accumulation of Ca ions in the 21 cytosol which impairs diastolic relaxation, and (2) a Tearraciano et al.
[2] evaluated the Ca fluxes from 21 reduction of releasable SR Ca with the consequence of a experiments that measured time-dependent changes (d / dt) 21 21 reduced systolic Ca activation of force and a blunted of the concentration of Ca ionized in the cytosol 21 force-frequency relation. Since failing human myocardium ([Ca ] ) by means of the fluorescence indicator Indo-1. (mRNA and protein [1]), enhanced Ca efflux by Na / during the contractile cycle (from [5] ): 21 Ca -exchange has been suggested to partially compensate 21 21 The SR Ca release flux (J ) contributes most (ca. 80%) function of the Na / Ca -exchanger may facilitate Ca rel 21 of the Ca when the transient rises to its peak, it is reuptake by SERCA and thereby compensate for the 21 21 complemented by Ca influx through L-type channels impaired SR Ca load. (I ) and via Na / Ca -exchange operating in Ca i.e. when the frequency is constant and no pharmacological different between TR (126 nM) and non-TR myocytes interventions are done, the sum of the positive and (133 nM). Result (2) is somewhat unexpected; augnegative fluxes has to be in balance.
mented J (overexpression) should have reduced the suggest that overexpression of Na ,Ca -exchanger facili-
tates the SR Ca load. The idea was tested by experi- with the result that more Ca is sequestered by J SERCA values, however, the Na / Ca -exchange shows a more (compare [8] ).
than doubled V 553 mM / s at unchanged K 50.4 mM. SR release channels do not close and J is ineffective, field-stimulated TR and non-TR myocytes. The results SERCA 21 hence, all released Ca ions are extruded via J . The suggest (see Fig. 1 in [2] ):
x,eff authors estimate from the rates that the flux J is x,eff 21 1.7-fold larger in TR than in non-TR myocytes. The time 1. The Ca transients peak earlier (time to peak, TTP, integral of the caffeine-induced inward current I reflects 100 instead of 146 ms) and last shorter in TR than in x,eff 21 non-TR myocytes (234 instead of 332 ms for TTP1 the amount of the caffeine-releasable SR Ca [9] . The T505time to 50% decay). The faster time course is authors estimate that the SR of TR is loaded with 21 expected in a cell where J is enhanced whilst the significantly (32%) more Ca than the SR of non-TR 
Problems in quantification of the Ca flux
Presumably, the exchange of Ca between cytosol and mitochondria is fast enough to equilibrate within the 12 s 21 21 Different to the caffeine-induced Ca transients, Ca between the subsequent caffeine applications. However, 21 transients induced by action potentials (field stimulation) mitochondrial Ca uptake can also modulate the decay 21 were of low amplitude (approximately 130 nM, Fig. 1 [2] ). rate of the caffeine-induced Ca transients, hence the 21 The low amplitude and the long duration (234 and 332 ms, quantification of the Ca fluxes is considered with some 21 in non-TR and TR myocytes, respectively) of the Ca skepticism. Together with Terraciano et al., I would like to transients are in conflict with the duration of contraction assume that the loading indo-1-AM into compartments is that was 128 (TR) and 164 ms (non-TR) as well as with similar in TR and non-TR cells. Also, one would have to 21 21 the literature on Ca transients where the myocytes were postulate that the cytosolic buffering power for Ca is the loaded with the acid form of Indo-1 instead of the acetoxy same in the two sorts of cells (see J in Eq. (1) 8. Mechanisms by which overexpressed Na / Caof Indo-1 [11] We interpret that the low amplitude and the 21 exchanger could augment SR Ca filling 21 slow kinetics of the Ca transients in Fig. 1 [2] were caused by Indo-1 that has been loaded as AM into 21 21 How can a Ca efflux increase the SR Ca load by mitochondria, i.e. that the superimposition of the slow 30% when it operates at a faster rate in TR than in non-TR model calculations suggest that the Na / Ca -exchanger 21 would operate in Ca efflux nearly all time (see Fig. 2A and B). To solve this dilemma, one may assume that E is [12, 13] 
